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Housing price volatility affects not only the residential welfare of the public but also serves as a crucial
indicator for macroeconomic performance and market risk assessment. Investigating the intrinsic
driving mechanisms of housing prices provides a quantitative reference for homebuyers' decision—
making, developers' pricing strategies, and government regulatory interventions. Utilizing an empirical
sample of 15,183 property transaction records from King County, Washington, USA, between 2014
and 2015, this study constructs a multiple linear regression framework based on the hedonic price
theory to dissect the specific impacts of various physical attributes and locational conditions on
property values. The comprehensive evaluation process encompasses statistical procedures including
exploratory data analysis, multicollinearity and heteroskedasticity testing, and residual diagnostics,
complemented by a stepwise regression algorithm for feature selection. Given the heteroskedastic
nature of the sample,robust standard errors are explicitly incorporated into subsequent estimations to
establish a more rigorous analytical model. Empirical findings indicate that the expansion of living area,
the presence of a waterfront view, enhanced visual outlooks, superior building conditions, and elevated
architectural design levels all exert a robust positive driving force on property premiums, demonstrating
that environmental and landscape elements are deeply capitalized into the pricing system. After
controlling for the confounding variable of total property size, an increased number of bedrooms and
a longer commuting distance to medical facilities impose a significant negative constraint on property
valuation. These findings clearly delineate the core pricing principles within the King County real estate
market, offering robust support for the evidence-based decision—-making of diverse market participants
and regulatory authorities.

multiple regression analysis; stepwise regression; multicollinearity test; residual analysis;
heteroscedasticity test
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Figure 1: Histogram of Continuous Independent Variables Distribution
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Figure 2: Pic Chart of Proportion for Discrete Independent Variables

(=) TERAMEXMED
N7 B A AR R AR AR DA A
ZEILANENE, AT T AL ] Pearson ASC AL, JFE H

THIRRHIESRA .

.08

L

o 0 0z nns.
o 2 oo oot o3

Eﬂﬂif#i. 0.34 .

HEMTE- 023 0@ o1l o1

IEERAZBE R ' 0.08

BEm- g

§
=

[

2EAEE - o

"
]
=
=
5
¥
E

3: BERXRHEMERS

Figure 3: heatmap of variable corrlation coefficient matrix
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Table 2: Preliminary Regression Results All Variables

AR coef std err t P>t  0.025 0975
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Table 3: Variance inflation factor(VIF) test result of the full variable

model
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Figure 4: Scatterplot of residual vs. fit from full variable model
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Figure 5: Normal Q — Q plot of the residuals from the full variable model
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Figure 6: Scatter diagram for the core independant variable vs. Logarithm of sales price
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Table 5: The estimation result of the stepwise regression model.

et Rk M
Omnibus 261.535
Prob(Omnibus) 0
Skew 0.011
Kurtosis 3.918
Durbin—-Watson 1.992
Jarque—Bera (JB) 532.933
Prob(JB) 1.88e-116
Cond. No. 47.9
R-squared 0.764
Adj. R—squared 0.764
F—statistic 6806
Prob (F-statistic) 0
AIC -2360
BIC —2299

AR coef std err z P>|z| 0.025 0.975
const 134308  0.004  3519.263 0 13423 13.438
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PR
BABE 1009 0003 50151 0 0125 0135
LSS
LA S
IE‘;E 04697  0.05 7.969 0 0.354 0585
Eh=% -0.0083  0.002 -3.448  0.001 -0.013 -0.004
[IeEn 0.0464  0.002 24.881 0 0.043  0.05
BEEERE
s -0.8874  0.006  -137.052 0 -0.9 -0.875
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B e HiE
Omnibus 261.535
Prob(Omnibus) 0
Skew 0.011
Kurtosis 3.918
Durbin—Watson 1.992
Jarque—Bera (JB) 532.933
Prob(JB) 1.88e-116
Cond. No. 479
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Table 6: Regression Results of Robust Standard Error Correction Model

BEAR coef std err z P>|z| 0.025 0.975
const  13.4308  0.004  3602.51 0 13424 13438
EMSR%r -0.0083 0.003  -3.248  0.001 -0.013 -0.003
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Table 7: Variance inflation factor(VIF) of the correct model

A VIF
const 4.4144372061253065
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Figure 7: Normal Q ~Q plot of the residuals of the corrected model
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Figure 8: Scatter plot showing the comparison between true sale price

and predict values in test set.
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